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© A process for inhibiting pathogenic bacterial growth in chilled cooked meat products which comprises mixing 
an encapsulated product in particulate form comprising capsules containing acetic acid within an edible lipid with 
the meat product formulation before cooking. 
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The melting point of the lipid depends on the cooking temperature of the meat formulation and is not 
usually more than 100"C, e.g. for sausage and ham type products the lipid may have a melting point of 
from 55* to 70 *C, preferably from 60 • to 65 'C and for bacon type products the lipid may have a melting 
point of from 40 • to 55" C, preferably from 45* to 50 # C. The choice of melting point means that the acid 

s release during the steps prior to cooking is limited to the steps involving mechanical stress on the lipid 
capsule, e.g. emu I srfi cation during sausage manufacture. Normally, the amount of acid release prior to 
cooking is from 0 to 10% depending on the process used. 

The lipid may be a food grade hydrogenated or partially hydrogenated vegetable or animal fat 
Examples of lipids are palm oil, sunflower oil, safflower oil, peanut oil, corn oil or a mixture of partially 

10 hydrogenated soy and cotton seed oils having a melting point of about 60 • to 63 • C. 

The acid may be encapsulated within the edible lipid by any conventional encapsulation process such 
as spray drying, spray chilling, coacervation, extrusion. Inclusion complexation and co-crystailisation. 

Since acetic acid is a liquid, it is preferably fixed on a solid substrate before encapsulation. Examples of 
suitable substrates are sugars, sodium acetate, salt, a solid organic acid or any mixture thereof. 

75 The encapsulated product may be mixed with the product formulation by any conventional method, for 
example, by tumbling or vacuum tumbling, or by injection in the case of large meat pieces. We have found 
that tumbling enables an acceptable distribution of the acid in the cooked product for product formulations 
in emulsified form as well as where pieces are used having a maximum volume of about 30cm3. For 
product formulations containing meat pieces having a volume greater than about 30cm 3, an acceptable 

20 distribution of the acid may be achieved by injection. Since the encapsulated product is not soluble, it may 
be necessary to use an injector equipped with needles whose apertures have a diameter superior to 1mm. 

The process of the present invention may be used for any kind of chilled cooked meat product where 
the meat may be , for example, beef, pork, tongue, lamb, veal, game, poultry such as chicken, turkey and 
duck, or fish such as smoked salmon made by hot smoking. The process is especially suitable for cured or 

25 marinated products made from pork, beef, poultry or game, or any blend of such meats. 

The process of the present invention inhibits or prevents the growth of Listeria Monocytogenes as well 
as other potential pathogenic bacteria such as Enterobacteriaceae, Streptococcus fecalis and Brochothrix 
thermosphacta during storage of the chilled cooked product. There are no negative effects on processing 
yield(cooking and portioning yield) or on the finished quality(binding, drip in the pack, texture and taste. 

30 The present invention will now be further described by way of the following examples. Percentages are 
given by weight The encapsulate is a commercially available product called "Essicum" containing 36% 
acetic acid, 34% citric acid and 30% lactose manufactured by Jungbunzlauer, an Austrian Company. The 
lipid is a mixture of partially hydrogenated soy and cotton seed oils having a melting point of 60-63 • C. 

35 EXAMPLE 1 

This Example describes the preparation of a cooked ham. 

Fresh hams having pH 5.7 were cut and trimmed. The meat was then minced through a 20 mm plate 
and loader in a SCHEID 100 litres vacuum tumbler. At this step, brine solution (see Table 1) in an amount 
40 of 1 15.6 g/kg meat was added. Then the meat was tumbled under vacuum for 5 hours at 0 • C using interval 
program. 

TABLE 1 
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Curing salt (0,6% nitrite) 


11.50% 


Salt 


5,00% 


Dextrose 


11,50% 


Sodium tri polyphosphate 


1 ,50% 


Sodium ascorbate 


0,20% 


Spices 


1,30% 


Water 


69,00% 


TOTAL 


100,00% 



55 After 5 hours tumbling, the encapsulated acetic acid (60% encapsulate, 40% lipid) was added in an 
amount of 7.5 g/kg of meat and brine. Then the meat was tumbled under vacuum for a further hour. 

The tumbled meat was then stuffed in an impermeable casing using a Handtman vacuum filler and 
cooked in a steam cabinet as follows. 
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1) 62 • C chamber temperature to 55 * C core temperature 

2) 76 * C chamber temperature to 72 • C core temperature 

The hams were cooled with water shower for 30 min then placed In a cooler at 2 • C for 20 hours. 
Then the casings were removed and the ham sliced and gas-packed. 
5 The cooking yield (100%) and the slicing yield of the product were the same as for a reference ham 
processed in parallel following the same process but without the addition of encapsulated acetic acid. 

The pH of the ham after cooking and chilling was 5.85 compared with the pH of the reference sample 
(no acetic acid) which was 6.15. 

No significant difference could be detected between the reference and the trial regarding the amount of 
10 drip in the packaging. 

No significant difference could be detected between the reference and the trial (triangular test) 
regarding the flavour and the texture. 

The ham packages were then inoculated with 3 log CFU Listeria Monocytogenes/g product and stored 
at 8'C for 5 weeks. 

is The evolution of the Listeria development as well as other spoilage and pathogenic bacteria were 
checked every week. 

At the end of the shelf-life Listeria Monocytogenes had increased in the reference samples from 3 log 
CFU to 8 log CFU while the level of the treated samples remained at 3 log CFU. 

Challenge trials performed on other potential pathogenic bacteria (Enterobacteriaceae, Streptococcus 
20 fecalis, Brochothrix thermophacta) showed that their growth were also inhibited or annhilated. 

EXAMPLE 2 

Frankfurter sausage preparation 

25 

A sausage batter was produced following standard manufacturing practice: 

• Grinding of the lean meat and fat 

• Presalting of the lean meat 

• Mixing of the presalted meat with the fat, the binder and the spices 
30 The recipe of the sausage batter is given in Table 2. 

TABLE 2 



Pork lean meat 


40,00% 


Pork backfat 


33,00% 


Frozen blood plasma (7% protein) 


12,00% 


Curing salt (0,6% nitrit) 


1 .80% 


Salt 


0,30% 


Sodium caseinate 


1,00% 


Sodium tripolyphosphate 


0,20% 


Spices 


1,67% 


Sodium ascorbate 


0,03% 


Water/ice 


10,00% 


TOTAL 


100,00% 



At the end of the mixing step, 0,3% of encapsulated acetic acid (50% encapsulate, 50% lipid) was 
added to the batter. 

The mix was then passed through an emulsifier and stuffed in cellulosic casing (diameter 18 mm) using 
so an automatic stuffing/linking machine (Frankamatic from Townsen). 

The sausages were then smoked and cooked up to 72 *C core temperature. 

The sausages were then chilled with a water shower and placed in a cooler at 2 # C until their 
temperature falls below 5 • C. 

The casing was then removed and the sausages packed under vacuum. 
55 The cooking yield (91%) was the same for this product as for the reference product processed in 
parallel following the same process but without the addition of encapsulated acetic acid. 

The pH of the sausage after cooking and chilling was 5.8 compared with the pH of the reference 
sample (no acetic acid) which was 6.1 . 
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No significant difference could be detected between the reference and the trial regarding the amount of 
drip in the packaging. 

No significant difference could be detected between the reference and the trial (triangular test 30 
people) regarding the flavour and the texture. 

s The sausage packages were then inoculated with 3 log CFU Usteria Monocytogenes/g product and 
stored at 8 and 1 2 ■ C for 4 weeks. 

The evolution of the Usteria development as well as other spoilage and pathogen bacteria were 
checked every week. 

At the end of the shelf-life Usteria Monocytogenes had increased in the reference sample from 3 loo 
w CFU to 8 log CFU while the level of the treated samples remained at 3 log CFU. 

Claims 
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1. A process for inhibiting pathogenic bacterial growth in chilled cooked meat products which comprises 

r T? 9 , an J en ° apSUlated pr ° duCt m P articu,ate form comprising capsules containing acetic acid within an 
edible lipid with the meat product formulation before cooking. 

2. A process according to claim 1 wherein mixtures of acetic acid and citric acid are used where the 
maximum quantity of citric acid is 60% by weight based on the weight of the mixture. 

a A process according to claim 1 wherein the ratio of acid to.edible lipid in the capsule is from 40:100 to 
80:100. 

4. A process according to claim 1 wherein the amount of acid added to the product formulation is from 

25 0.01 tO 1.0%. 

5. A process according to claim 1 wherein the capsules have an average diameter of from 1 to 5000 
microns. 

so 6. A process according to claim 1 wherein for sausage and ham type products the lipid has a melting 
point of from 55 • to 70 • C. s 

7 " * P' oc ^ * ccordin 9 to claim 1 wherein for bacon type products the lipid has a melting point of from 

^Hi tO DO O 
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8. A process according to claim 1 wherein the lipid consists of partially hydrogenated soy and cotton seed 
oils having a melting point of about 60 • to 63 • C. 

9. A process according to claim 1 wherein the acid is fixed on a solid substrate before encapsulation. 

10. A process according to claim 9 wherein the solid substrate is a sugar, sodium acetate, salt a solid 
organic acid or any mixture thereof. 
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